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Abstract Webservicesbring programmers nev way to develop advancedap-

plicationsable to integrateary group of serviceson the Internetinto a single
solution.Webserviceprocuremenf{WSP)is focussedn theacquisitionof web

servicesjncludingsomecomple taskssuchasthe specificatiorof demandsthe

searcHor availableoffers,andthebestchoiceselection Althoughthetechnology
to supportthemalreadyexists, thereareonly a few approachesvhereinquality-

of-servicein demandsand offersis taken into account,n additionto function-

ality. In this paper we presentsomeimplementatiorissueson a quality-avare
approachto WSR whosesolutionis mainly basedon usingmathematicatons-
traintsto definequality-of-servicen demandsindoffers.
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1 Intr oduction

Theincrediblesuccessfulness thelnternetworld haspavedthewayfor asub-industry
devotedto developingand consumingweb serviceswhich is beingconsideredasthe
core of the next-generationinternet.Web servicesbring programmersa newv way to
developadvancedapplicationsvhich canintegrateany groupof servicesonthelnternet
into a single solution. It may involve, possibly the useof web servicesprovided by
differentorganisations¢ooperatingn comple collaborationsThus,thereis a needof
agreementi orderto establishthe obligationsto both sides,i.e. customersvhich use
webservicesandproviderswhich supplythem.

Moreover, if we wantto have acompetitvetechnologybasednwebservicesthen
one of challengego be solved is quality-of-serviceowned by them [30]. Therefore,
theseagreementshouldinclude not only functional, but also quality-of-serviceobli-
gations.All available web servicesmay not be appropriateonly thosefulfilling the
demandson quality-of-service Federatedystemq?], cross-oganisationatorkflows
[13,15] andmulti-organisationalveb-basedystemg5, 23] areseveralexamplesof this
kind of systems.
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In this contet, software procuremen{9, 10] becomesweb servicesprocurement
(WSP):anactiity focussedn the acquisitionof webservicesvhich arerequiredby a
web-service-baseslystem.In generaltypical tasksinvolvedin WSPare:i) the speci-
fication of demandsii) the searchfor available offers, andiii) the bestchoiceselec-
tion. Thus,WSPis a critical actity for currentdevelopersbecausehe greatnumber
of available offers and quality-of-serviceparametersvhich can be involved in these
tasks.Nowadaysthereis a greateffort from industryin supportingWWSP-relatedasks.
However, most of approachesre basedon functionality, and there are only a few
which allow a limited expressvenesswvhen specifyingquality-of-servicein demands
andoffers Usually, someof their drawbacksare:i) specificationof quality-of-service
is only basedn singlequality-of-servicgparametergvolvedin simpleexpressionsor
i) specificatiorof quality-of-servicen offersis basedon pairsparameter/alue,or iii)
unavailability of a solver ableto procesgsomeof) expressionsor iv) no optimization
of searchprocessesyr others.

In this paper we presensomeimplementatiorissueson a quality-avareapproach
for WSP The proposedsolutionis basedon usingmathematicatonstraintdo specify
in a declaratve way, quality-of-servicein demandsand offers of web services.This
allows a greatdealof expressienessandmakespossiblethe implementatiorof WSP-
relatedtasksby meansof solving constraintsatishiction problems(CSP).Currently
we are working on a prototypewhich makesuseof availabletechnology:i) XML is
usedto specify quality-of-servicein demandsand offers, following the XML schema
correspondingo QRL [23,27], the languagene have proposedor specifyingquality
requirementsj) XSLT is usedo transformXML documentsnto constrainsatistction
problemsandiii) ILOG’s OPL Studiois the constraintsolver.

Therestof this paperis structuredasfollows. First, Section2 introduceghenotion
of web serviceprocuremenwith a caseof study Next, Section3 shows the use of
mathematicaktonstraintsto specify quality-of-service,and implementationof WSP-
relatedtasksby meansof CSP Then,Section4 describesomeimplementatiorissues
of the prototype,remarkingon web serviceswe have built so far. Finally, Section5
reviewstherelatedwork, giving abrief comparatie of existingapproachegndSection
6 will summariseahe presentedvork andtheimmediatefuture.

2 WSPin a Nutshell

As introducedabove, WSPis focussedon the acquisitionof web serviceswhich are
requiredby a web-service-baseslystem As an example,considerthat someones in-
terestedn settingup aweb portaldevotedto videobroadcastingsothatit offersacata-
logueof videos,andthe samefunctionalityjust asa domesticvideo player In orderto
achieve suchgoal, the systemshouldincludea servicefor streamingvideothroughthe
Internet,a servicefor managingcataloguesndkeepingthemup-to-dateanda service
for managingrirtual shopsThus,thewebportalbecomes composedervicethatinte-
grateswebservicespossiblyprovided by otherorganisationsAs well, the agreements
for usingtheseservicesshouldbe establishedhaving their quality-of-servicgakeninto
accountjncludingboththeoriginal demandandthe selectedffer.



Figure 1 shaws a fragmentof the componentsview of the multi-organisational
web-basedsystemwhich corresponddo this portal. The IVideoServer  interface
abstractghoseoperationgthat a componentdelivering video on demandshouldim-
plementin orderto be incorporatednto the system.Thereare several notesattached
to every architecturafragment.They arewritten in QRL (Quality Requirements.an-
guage)[23,27], alanguageve have designedor specifyingquality-of-service A first
noteis associateavith thelVideoServer interface:it stateghedemandor quality-
of-serviceto be guaranteedby a web servicewhich implementsthis interfaceso that
it canbe eventually usedby the system.Remainingnotesare associatedo web ser
vices:they statethe offer of quality-of-servicewhich their providersguaranteavhen
deliveringvideoon demand.

. ','V|deo provider T

Web video portal P Y VEIanueZ using Catalogue.Reliability, Catalogue.Multimedia; | ;
— - N : - offerfor_IVideoServer { i
ol: MTTF in JllO ,120];
02: MTTR in
}03 MEDIA— {modem ISDN, ADSL};

using Catalogue.Reliability, Catalogue.Multimedia;
demand for IVideoServer {
% d1: MTTF / (MTTF + MTTR) >= 0.90; Voo U patermnet . AR e
i d2: { modem, ISDN } include-equal 'MEDIA; ' -
aﬁ/ls_?_ls_ls:mgegt (0,0), (90,0.5), (120,1) } }
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case MEDIA = {}: 0;
case MEDIA = modem} D 1;
case MEDIA ={ISDN }: 0.3,
case MEDIA = modem ISDN) 0.5;
case MEDIA = {ADS|
case MEDIA = modem ADSL) 1}
case MEDIA = { ISDN, ADSL }: 1
case MEDIA = modem, ISDN, ADSL}: 1};

Video prowder zipi'
]

using Catalogue.Reliability, Catalogue.Multimedia; |\
offer for IVideoServer { i
ol: MTTF in [110,120];

02: MTTR in (5,10];

)03. MEDIA = { modem, ISDN };

Figure 1. A componentyiew of avideowebportal.

In thiscasetheinvolvedquality-of-servicgparameterareMean Time To Fai-
lure (MTTF), Mean Time To Repair (MTTR), andMedia Support (ME-
DIA). Whenever a new offer or demandis submittedto the system,it needsto be
checledfor consisteny, thatis to say whetheror notit containsnnercontradictionsif
we readbothdemandandoffersin Figurel, we will verify thatthey all areconsistent.
Ontheotherhand,wheneer new consisteniemand®nweb servicesaresubmittedo
thesystemjt needgo searchthoseavailableoffersin conformanceavith them.An offer
is conformanto ademandf all quality-of-servicevaluesguaranteedy the offer fulfill
thedemandIf we readall theoffersin Figurel, we will verify they all areconformant
to thedemandwhichis neededo be subcontractetly the system.



Moreover, asdifferentoffers canbe conformantto a given demandthe bestoffer
shouldbe selectedThis selectionis basedon assessmemtriteriawhich customersan
attachto demandscontainingtheir assessmentggardingwith valuesthat quality-of-
serviceparametersantake, togethemwith their preferenceamongthem.In thisway, a
web-service-basempplications saidto beoptimumwhenit is composeaf asetof web
servicesso that their offers maximisethe assessmertriteria from a customers point
of view. Thesesystemsarealsovery flexible, becausaveb servicescanbe exchanged
without unnecessargtopswhenerer new demandsand offers are submitted,and/or
betteroffersarefound. Accordingto assessmentiteriaincludedin Figurel, provider
velazquez isthebestoffer: bothoffersvelazquez andzipi ownthesamevalues
for MTTFand MTTR but the first offers a bettermediasupportbecausedt includes
ADSL, whichhasa betterassessmeritom the customers viewpoint.

3 Supporting WSP with Constraint Programming

The core of the solution relies on the specificationof quality-of-servicein demands
and offers by meansof mathematicatonstraintsin this way, it is achieved a greater
dealof expressvenessandsubsequentheckingof propertiessuchasconsisteng and
conformanceand computingof utility assessmerdf offers, can be implementedas
a constraintsatishction problem (CSP)[11,14,20]. A CSPis composedf a set of
variables eachof which is givena domainwhich specifieshe valuesit cantake, and
a setof constraintson valuesthey cantake in a concretecontext. A CSPis saidto be
satisfiablavhenererthereexists(atleast)onesolution,i.e. all thevariablescanbegiven
avaluesothattheconstraintsarefulfilled asawhole.In general CSP-basedhodelling
is quite simple andintuitive (in mostcases)n the contet of problemswhich we are
dealingwith.

3.1 Consistencyand conformance

The consisteng of every demandor offer which is submittedto the systemneedsto
be checled, i.e., to computewhetheror not the correspondingCSR composedf all
the mathematicatonstraintswhich are includedin it, is satisfiable.In Figure 1, we
canverify all CSPcorrespondingo demandand offers are satisfiable so they all are
consistent.

Onthe otherhand,the conformanceof anoffer (by a provider) to ademandfrom
acustomerylsoneeddo bechecled,i.e., we areinterestedn determiningwhetheror
not eachandevery solutionto the CSPcorrespondindo the offer is alsoa solutionto
the CSPcorrespondingo thedemandFormally [20]:

conformance(w, ) < sat(c, A —cs) = false

wherew is the offer ande,, its correspondingCSR § is the demandande; its corres-
pondingCSR andsat is a function that we identify with the constraintsolver we are
using.It canbeappliedon a constraintc sothatit returnsoneof thefollowing results:
true, if ¢ is satisfiable,false if not, and_L if the constraintsolver cannotdetermine
whethere is satisfiableor not. In Figurel, we canverify both offersareconformanto

thedemand.



3.2 Optimality

As describedabove, it is possibleto have several offers which are conformantto a
demandfor a web service.Therefore,a selectionmechanisnto choicethe optimum
serviceis neededThis selectionis carriedout accordingto the assessmenmtriteriathe
customerincludesin his or her demand.Thesecriteria are given by meansof utility
functions|[8, 18,22] which, in general have the signaturel/ : = — [0,1], wheren
is the measuringdomainof a quality-of-serviceparameterin this way, the customer
candefinehis/herassessmenmtiteriaregardingwith a parameteby meansof anutility
function which assignsan utility assessmer(rangingfrom 0 to 1) to every valueit
cantake, so the greaterthe assessmenthe betterthe consideratiorof the customer
Therefore,utility functionsallow the establishmenbf an objectve criteria, given by
customersin orderto selectthe offerswhich betterfulfill thedemandsFigure2 shavs
severalutility functionscorrespondingo thedemandn Figurel.
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Figure2. Utility functionsfor MTTF, MTTR,andMEDIA.

Moreover, we are not usually interestedn utility functionswith regardto lonely
quality-of-serviceparametersbut on maximisingthe global assessmertf offers in
orderto selectthe bestone, being theseoffers conformantto the demand Neverthe-
less,we cannot computethe maximumutility assessmerdf offers whencomparing
them,becauseffersareguaranteeinghe completerange hotonly a particularquality-
of-servicevalue. Therefore,we comparethe minimum utility assessmentsf offers.
Formally:

ws =w € s - Yw; € 25 — {w} Z/l‘s(w) > Z/l‘s(wi)

wherew andw; standfor offersin thesetf2s of conformanbffersto thedemand, and
ws representshe selectedffer. The utility functionZ/® (w) of anoffer w accordingto
assessmerriteriain demand’ is expressedsanoptimizationproblem:

W)= min Y, wUr)

subject to co

wherer represents quality-of-serviceparametewhich is involvedin the offer's CSP
co, andU® () its utility function,andwfT its assignedveight,accordingto assessment
criteriain demandj. On the otherhand,weightsareneededo expressthata quality-
of-serviceparameters preferrecto another



In Figurel, sinceboth offers areconformanto the demandwe will have to com-
putetheir utility assessmenis orderto comparethem.In this way, both offers own
UMTTF =110) = 0.83 andU(MTTR = 10) = 0.8, thevelazquez offer owns
U(MEDIA) =1, andthezipi offer owns U(M EDIA) = 0.5. Therefore,utility
assessmerdf velazquez is 0.9 % 0.83 + 0.05 % 0.04 4+ 0.05 % 1 = 0.84, andutility
assessmerdf zipi  is0.9 % 0.83 + 0.05 % 0.04 + 0.05 * 0.5 = 0.815, sothebestoffer
is velazquez

4 Implementation Issues

4.1 Overview of the prototype’sarchitecture

Currently we aredevelopinga prototypeof the framework for managemerdndexecu-
tion of multi-organisationalveb-basedystemsA preliminaryversionof the prototype
is availableat the web pagehttp://www.lsi.us.es/"octavio , which shaws
somepreparedexamplesusingthe web serviceswhich have beenimplementedsofar.
In fact,they will constitutethe kernelof a future run-timeframewvork whosearchitec-
ture hasbeenalreadydefinedandpublishedn otherworks[21,24,28]. A components
view of its architecturds shaovn in Figure3.

<<web application>>
Demand Editor

<<web service>>
Quality Trader

<<web service>>
CSP Solver

implements @ ,,,,,,,,,,,
isSatisfiable ()
getUtilityAssessment ()

<<web application>>
Offer Editor

ualityTrader
<<web application>>
Catalogue Editor

implements
checkForConsistency ()
ICSPSolver | checkForConformance ()
seachForBestSelection ()

Figure 3. Architectureof the prototypes run-timeframework.

Oneof designdecisionsve have madeis to deploy all componentaswebapplica-
tionsandweb servicessothatthe framework itself canbe properlyconsideredust as
anothemulti-organisationaleb-basedystem:

— TheCSP Solver webserviceis awrapperto accessheactualcomponentvhich
providesthe solver for processingheincomingCSP It providesthe serviceds-
Satisfiable() whichit returnswhetherthe CSPpasse@sa parameters satis-
fiable or not, and getUtilityAssessment() which it computesthe utility
assessmertf the optimizationproblempassedsa parameter

— TheQuality  Trader webserviceprovidesthecheckForConsistency() ,
checkForConformance() , andsearchForBestSelection() services.
All thesefunctionshave a similar operation:ithey take the involved demandsand
offerswritten in XML asparametersthe they invoke the appropriateXSLT trans-
formationsin orderto generate@utomaticallythe correspondingCSR whichis pro-
cessedy the CSPsolverto gettheresult,whichis finally returned.



4.2 XML schemador QRL

We have decidedto adoptXML asthe languagefor exchangingQRL-basedjuality-
of-servicespecificationsso we have definedseveral XML schemagorrespondingo
abstracsemantic®f QRL languageWe have definedup to 291 elementsn all, for the
time being, so that any QRL-baseddocumentcanbe written in XML with no loss of
original expressiveness.

<?xml version="1.0" encoding="utf-8" ?>
<QRL-Core-QualityDoc
xmins:qrl="http://oztabio/Qrl-Xml-Opl/Qrl-Core.xsd">
<Catalogues >

<Requirements >
<Requirement >
<lIdentifier>d1</Identifier>
<ComplexConstraint >
<BasicConstraint >
<GreaterOrEqualThanConstraint >
<Arithmetic >
<LeftOp><Division >
<DividendOp><ArithmeticVariable > ...
<Addition >
<Operand><ArithmeticVariable > ...
<Operand><ArithmeticVariable >
using Catalogue.Reliability, Catalogue.Multimedia;

demand for IVideoServer { <k”ightOp><Arithme1icVaIue >
d1: MTTF / (MTTF + MTTR) >= 0.90; .
d2: { modem, ISDN } include-equal MEDIA; </Requirement>

<Requirement >
<Identifier>d2</Identifier>

}
assessment { <ComplexConstraint >

MTTF {90, { (0,0), (90,0.5), (120,1) } }; <BatnConstaint >
MTTR {05, { (0,1), (20,0.6), (30,0) } }; <IncludeOrEqualConstraint >
MEDIA {05, { <Set>
case MEDIA = {}: 0;
case MEDIA ={modem }: 0.1; </Requirement>
case MEDIA ={ISDN }: 0.3; </Requirements>
case MEDIA = { modem, ISDN}: 0.5; <AssessmentCriteria >
case MEDIA = {ADSL}: 0.9; <UtilityFunction >
case MEDIA ={ modem, ADSL }: 1;} <QualityAttribute>MTTF</QualityAttribute>
case MEDIA = { ISDN, ADSL }: 1 :\éﬁgnéiggivl\le%gw;e .
} case MEDIA ={modem, ISDN, ADSL}: 1} <Point ><QualityValue >...<Valuation >...

</UtilityFunction>
<UtilityFunction >
<QualityAttribute>MEDIA</QualityAttribute>
<Weight>5</Weight>
<Function ><Casewise >
<Case>
<QualityValue ><ComplexConstraint > ...
<Valuation >
<Case>
<QualityValue ><ComplexConstraint > ...
<Valuation >
</Casewise></Function>
</UtilityFunction>
</AssessmentCriteria>
</QRL-Core-QualityDoc>

Figure 4. An exampleof a QRL-basedlemandnrittenin XML.

As an example,Figure 4 shaws partially a demandwritten in XML. The QRL-
Core-QualityDoc XML-elementis therootof specificationwhichincludesnames
of cataloguesvhich arebeingusedandtherequirementsEachrequirements givenan
identifieranda constraint.In turn, a constraintis expressedvith a ComplexCons-
traint ~ XML-element,which is theroot of all mathematicatonstraintsvailablein
QRL, including logic, comparisonassignmentand arithmeticoperators Finally, the
AssessmentCriteria XML-elementis theroot of specificatiorof assessmerutri-
teria. Eachinner UtilityFunction XML-elementcontainsthe nameof a quality-
of-serviceparameteandits weightof preferenceandits properspecification.



4.3 CSPsolver: ILOG’ sOPL Studio

The CSPsolver which we have usedis ILOG’s OPL Studio[16]. Its languageOPL
(OPtimizationLanguage)s easyto use,sowe have consideredt for solvingthe CSP
correspondingo WSP-relatedasks suchascheckingof consisteng andconformance,
andbestchoiceselection An OPL modelcontainsa CSR andit is basicallycomposed
of a sectionfor declaringvariables,a maximise/minimisesectionto include an opti-
mizationfunction,anda sectionwhich includesthe setof constraints.

range TYPE_MTTF 0..9999;
var TYPE_MTTF MTTF;

range TYPE_MTTR 0..9999;
var TYPE_MTTR MTTR;

enum TYPE_MEDIA
{MEDIA_modem,MEDIA_ISDN,MEDIA_ADSL};
var int MEDIA[TYPE_MEDIA] in 0..1;

/I \F SATISFIABLE, DEMAND IS CONSISTENT

solve {
((MTTF * 100) / (MTTF + MTTR) >= 90)
&

( MEDIA[MEDIA_modem]=1 & MEDIA[MEDIA_ISDN]=1);

a) OPL model for consistency.

enum TYPE_MEDIA { MEDIA_modem,MEDIA_ISDN,MEDIA_ADSL};
var int MEDIA[TYPE_MEDIA] in 0..1;
var int UTILITY_MEDIA_VALUE in 0..111;

enum TYPE_MEDIA
{ MEDIA_modem,MEDIA_ISDN,MEDIA_ADSL};
var int MEDIA[TYPE_MEDIA] in 0..1;

range TYPE_MTTF 0..120;

range TYPE_TTF 0..120; var TYPE_MTTF MTTF;

var TYPE_TTF TTF_MEAN;

range TYPE_MTTR 0..30;

range TYPE_TTR 0..30; var TYPE_MTTR MTTR:

var TYPE_TTR TTR_MEAN;
minimize
0.90 * piecewise{0.55->90;1.67->120;0} MTTF+
0.05 * (100 - piecewise{2->20;6->30;0} MTTR) +
0.05 * piecewise{1->1;3.22->10;20->11;0.45->100;10->101;0}
UTILITY_MEDIA_VALUE

I/I'lF NO SATISFIABLE, THE OFFER IS CONFORMANT
/I TO DEMAND

solve {
(/I VELAZQUEZ'S IVIDEOSERVER OFFER
(110 <= TTF_MEAN <= 120)
& (5 < TTR_MEAN <= 10)
& ( MEDIA[MEDIA_modem] = 1
& MEDIA[MEDIA_ISDN] = 1
& MEDIA[MEDIA_ADSL] = 1))

subject to {
UTILITY_MEDIA_VALUE
= sum(AUX_MEDIA in TYPE_MEDIA)
MEDIA[AUX_MEDIA] * pow(10,0rd(AUX_MEDIA));

/I VELAZQUEZ'S IVIDEOSERVER OFFER
( 110 <= MTTF <= 120
&5 <MTTR <= 10
& MEDIA[MEDIA_modem] = 1
& MEDIA[MEDIA_ISDN] = 1 & MEDIA[MEDIA_ADSL] = 1);

&
not( // IVIDEOSERVER DEMAND
((TTF_MEAN * 100) / (TTF_MEAN+TTR_MEAN) >= 90 )
& ( MEDIAIMEDIA_ISDN] = 1
& MEDIA[MEDIA_modem] = 1) );

b) OPL model for conformance. c) OPL model for computing the utility assessment.

Figure 5. OPL modelsfor consisteng, conformanceandutility assessment.

Neverthelessalthoughthe OPL solver hasdemonstratetb be a good CSPsolver,
it presentsomedrawbacks,but noneof them have demonstratedo be definitely un-
avoidable.Theseweaknessebave slightly restrictedthe original expressvenesf our
solution,andmadesomeimplementatioraspectharderaswell. Figure5 shavs several
examplesof OPL models referredto examplesof Figurel, accordingto definitionsin
Section3: a) consisteng of ademand)) conformancef velazquez ’soffertoade-
mand,andc) computingthe utility assessmermtf velazquez ’soffer with regardto a
demand.



4.4 XSLT transformationsto OPL models

XSLT (eXtensibleStylesheet.anguagelransformationsylescribesulesby meansof

templatedor transforminga XML sourceinto ary arbitraryresult. Thesetransforma-
tionsarenottrivial atall, sinceXML schema®f QRL andstructureof OPL modelsare
very different:

<?xml version="1.0" encoding="utf-8" 2>
<Qrl-Conformance
xmins:grl="http://oztabio/Qrl-Xml-Opl/Qrl-Core.xsd">
<Catalogues></Catalogues>
<Attributes></Attributes>
<TheOffer></TheOffer>
<TheDemand></TheDemand>
</Qrl-Conformance>

Figure6. A XML templatedevotedto XSLT transformations.

Figure6 shows the templatewhich is neededo invoke our XSLT transformations.
In general,a new XML documents createdin orderto gettogetherthe involved de-
mand,offer andusedcataloguesAs we have usedthe ILOG’s OPL Studiotool asthe
CSPsolver, we have definedsereral XSLT transformation$o getthe OPL modelwhich
containsthe appropriateaCSPfor checkingthe consisteng andconformanceandcom-
putingthe utility assessment.

5 RelatedWork

Severaltools provide all necessarglementdo implement,searchandinvoke web ser
vicesusingthe currenttechnology However, theseapproachebave beenfocussedn
functionalityto beprovidedby webservicesbut noton quality-of-serviceOntheother
hand,thereare only a few proposalswhich allow a limited expressienesso speci-
fy quality-of-serviceoffered by/demandedrom web services suchas DARPA Agent
Markup Language plus Servicef DAML+S) [3], Web ServicesOutsoucing Manager
(WSOM) [6], and UDDI extension(UDDIe) [29]. In generaltheseproposalsdo not
allow a symmetricway to specify quality-of-service,becausedemandsare usually
specifiedwith a greaterdealof expressivenesghanoffers,andin mostof casespecifi-
cationof quality-of-servicen offersis only basedn pairsparameter/alue but notary
morecomplex expressionFigure7 shavs a comparatie amongcurrentquality-avare
approacheto WSP

Currently therearetwo approachegasfar aswe know) which allow a greaterdeal
of expressvenessvhen specifyingquality-of-servicein demandsand offers, suchas
HP’s MatchmakingEngine(MME) [12], which is basedon the DAML semantioveb
language[4], and Web ServicesMatchmakingEngine/Véb ServiceLevel Agreement
(WSME/WSLA)[15,17,19], whichis anenhancemenif the CORBA/ODP traderser
vice andit hasbeenintegratedinto IBM’ s Web ServicesToolKit (WSTK) [7]. Thefor-
mer owns a greatdeal of expressvenesslueto the useof the semantioweblanguage
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Figure 7. Comparatie of quality-avareapproacheto WSP

DAML, but thereis currentlyno DescriptionLogic’s solver ableto processsomeof
mostcomplex expressionsvhich canbe specified . The latter alsoowns a greatdealof
expressvenessits specifications basedn usingruleswritten in a scriptinglanguage,
whereinoffers and demandsare absolutelysymmetricfrom both viewpoints: the de-
mandcanimposeconditionson the offer, andviceversa.However, their resultsarethe
lists of all conformantoffersto a demandout thereis no optimizationof searches.

6 Conclusionsand Future Work

In this paper we have presentedsomeof implementationssuesof our quality-avare
approachio WSR The proposedsolutionis basedn usingmathematicatonstraintsn
orderto specifyquality-of-servicean demandsndoffers,sowe have achiezedalot of
interestingpropertiesFirst, it owns a greatdeal of expressienessincluding multiple
parametersindnon-linearexpressionsnvolving quality-of-serviceparametersAs the
sameexpressvenesss allowedto specifyquality-of-servicen demandsndoffers,our
approachcanbe saidto be symmetric.As well, our approachincludesthe possibility
to expressthe assessmentriteria which is very importantto selectthe bestchoice
accordingto ademand.

We have developeda prototypeof therun-timeframework for managemerdandex-
ecutionof multi-organisationalveb-basedsystemsThis prototypeincludesa quality
traderweb serviceasthe main componentwhich offers servicessuchascheckingfor
consisteng and conformanceand searchingor the bestchoice.Of course this web
serviceis a cornerstonef the framework’s kernel,which will be availablein the near
future. Amongthe main characteristicef implementationwe have usedthe QRL lan-
guageto specify quality-of-service,and XML to specify QRL-baseddocumentsthe
definition of XSLT transformationgo get the appropriateCSP for carrying out the
WSP-relatedasks,andthe useof a constraintsolver asILOG’s OPL Studio. At the



momentof writing this paper readerawho areinterestedn our proposalcanhave an
overview of our prototypein theweb pagehttp://www.lsi.us.es/"octavio

Regardingwith future work, we want to point out that our approachcan be ex-
tendedin severalwaysin orderto includenew characteristicstemporalityclausesn
constraints negotiation clausesto improve the flexibility of the modelwheneer no
solution can be initially found, and importanceand soft clausesin orderto enlage
the solution spaceof the searchln fact, definition of temporalityand negotiationare
currentlyin study[25, 26], sowe arebeginningthefirst phase®f improvementof our
prototypeto includethem.

Finally, the integration of our modelon the currenttechnologyis alsoone of our
pendingwork. We are aware of the uselessnessf our approachf we do not have a
working prototypeintegratedwith any of them,suchasUDDI or similar. In this way,
our quality traderwill be a componenteveledat the top of a pyramid whereinlower
levels would be devotedto functional-aspectsf WSP[1]. This stageof development
is currentlystarting,but we hopeto have a completelyfunctionalprototypein thevery
nearfuture.
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